Abstract
Introduction

37
Water availability is the most limiting factor for plants in Mediterranean forest 38 ecosystems, where droughts occur every summer and display varying duration and is an urgent need to identify species-specific patterns in drought sensitivity of water-46 related physiological processes in Mediterranean forests.
47
The recent land-use history of Mediterranean forests has resulted in the coexistence of 
Sap flow measurements
153
In September 2010, we installed sap flow sensors in trees selected to cover the range of 154 diameter classes, except the smallest trees (<10 cm), which may be problematic for sap 155 flow measurements and have the lowest contribution to stand transpiration (Q. ilex n=7,
156
A c c e p t e d m a n u s c r i p t 
161
Stem sap flow was monitored with constant thermal dissipation sensors constructed in 162 our own laboratories according to Granier (1985 Granier ( , 1987 
204
A c c e p t e d m a n u s c r i p t Figure S1 ). index of whole-tree water status (see supplementary Figure S3 ). Here we assume that,
226
having defined ΔW as a 'deficit' relative to an optimal hydrated state (ΔW = 0), the 227 value of ΔW takes increasingly positive values as drought-stress increases, consistent
228
A c c e p t e d m a n u s c r i p t Figure S2 ). In order to capture the θ response without 259 evaporative demand col-limiting sap flow, we only included days solar radiation > 50
260
W m -2 and VPD > 0.5 kPa.
261
We analysed ΔW using a linear mixed model, with tree as a random factor and species, 
294
Spring J S values were lowest for P. halepensis in both years and highest for Q. Table S2 and Figure 2 ). the θ value at which sap flow is 50% of J S,Asym ) were observed for P. halepensis. The 308 rest of the species showed lower θ mid values and no significant differences were found 309 between years (Table 2 ). In contrast, the species-specific patterns of J S,Asym did vary 310 between years; in 2011, J S,Asym was significantly higher for Q. pubescens, Q. ilex 311 showed higher J S,Asym compared to P. halepensis, whereas J S,Asym of A. unedo was 312 similar to Q. ilex and P.halepensis (Table 2 ). In 2012, J S,Asym was significantly higher 313 for Q. ilex, whereas Q. pubescens and A. unedo showed higher J S,Asym compared to P.
314
halepensis (Table 2 ).
315
The relationship between J S and VPD was also non-linear and well described by a (Table 2) . (Table 3 ) and even some trees 342 presented a negligible annual BAI (see supplementary Table S3 ). BAI reductions in 343 2012 compared to 2011 were around 90 % for Q. ilex and A. unedo, and 60 % for P.
344
halepensis, but they were non-significant for Q. pubescens. and VPD and the interaction between θ and species (Table 4) , albeit this latter effect (Figure 4b ).
445
In 2012, all species reduced their BAI, but surprisingly, BAI was particularly reduced 446 for Q. ilex and A. unedo (Table 3) . Our results, thus, only partially support hypothesis 2,
447
as we expected that drought-related decreases in BAI would be strongest for the sub-
448
Mediterranean Q. pubescens.
449
The seasonal BAI curve of all species in 2011 clearly showed stem hydration and species, the θ levels at which ∆W and J S began to decline were similar. Hence, the θ 496 threshold for sap flow reduction seems to be related to the soil water availability where 497 the tree shows only partial refilling of its water reserves (Köcher et al. 2013 ).
498
Furthermore, our results show that a given increment in VPD causes a higher increase in
499
∆W under dry soil conditions, supporting the view that water is withdrawn more 500 strongly from the tree's internal storage as the soil dries (Zweifel et al. 2005 ).
501
We observed a strong nonlinear decrease of J S and ∆W with θ at similar θ thresholds This study was made possible thanks to the projects CLIMOAK CGL2008-04847-C02- A c c e p t e d m a n u s c r i p t 
